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volume loads on the heart, cardiac output may increase by an increase in stroke volume although there is relatively little change in heart rate.
The patient studied by Benchimol and his associates 1 was a 45-year-old diabetic who had had known coronary heart disease for several years preceding the development of heart block. It is significant that artificially increasing his cardiac rate from its resting level of 35 beats per minute resulted in an increase in cardiac output, left ventricular work, and systemic pressure. Stroke volume, however, remained unchanged throughout all cardiac rates. In a second part of the study, after a pacemaker with a fixed cardiac rate of 72 beats per minute had been implanted, moderate exercise produced no change in cardiac output or stroke volume. These investigators mention the possibility that failure to increase stroke volume may indicate the presence of significant myocardial damage.' In our studies on a young healthy woman with idiopathic heart block, cardiac (fig. 4) .
These findings indicate that our patient is able to increase stroke volume significantly as the result of increased exercise demands. She resembles the trained athlete who has acquired the ability to increase cardiac output by increasing stroke volume. In contrast, the patient with myocardial disease may not be able to increase stroke volume, and must rely on changes in heart rate.
The re-evaluation of cardiovascular hemodynamics following implantation of an internal pacemaker revealed similar responses to change in position and activity. As anticipated, a change from the recumbent to the sitting position was associated with decreased venous return from the lower extremities and a concomitant decrease in cardiac output and stroke volume. Exercise resulted in a 43-per cent increase in stroke volume and cardiac output. Since cardiac rate remained fixed, the increase in output must be attributed entirely to an increase in stroke volume.
An additional finding was that a heart rate of 75 beats per minute was optimal for this patient. Cardiac output increased no further, either with exercise or in the sitting or recumbent positions, at heart rates above this level. At 
Summary
Hemodynamic effects of varying heart rate and activity have been studied in a young woman in good health except for complete heart block. As cardiac rate was increased from 50 to 110 beats per minute by means of an external cardiac pacemaker, cardiac output and stroke volume were found to reach maximum values at a rate of 75. Stroke volume increased 43 per cent with exercise when heart rate was fixed at 68 beats per minute. The ability of this patient to increase stroke volume with exercise, in contrast to average normal subjects, may be related to her past experience with chronically increased volume loads on the heart secondary to heart block.
Epilepsy from Palpitation of the Heart.-Mrs. C., aged between 40 and 50, who had been for many years subject to coughs with violent spitting of blood, and copious expectoration, attended with a quick and full pulse, all of which were often relieved but never wholly cured, was also often attacked with fits of palpitation of the heart. In the month of October 1809, her cough being better than usual, she had for many days more or less of the palpitation, accompanied with a sense of fulness and throbbing pain in her head. One day, while she was in an upholsterer's shop looking at new mahogany furniture, the smell of the oil, which was very disagreeable to her, produced a great increase of palpitation, which was soon followed by convulsions, foaming at the mouth, and all the other symptoms of epilepsy. She was soon relieved by blood-letting, Citrate of Potash in the state of effervescence with Squill, and purgatives....
On the 15th of November following, she experienced for two days a threatening of the epileptic symptoms. A violent degree of palpitation of the heart produced a throbbing pain and confusion in the head, accompanied with loss of memory....
The symptoms were relieved in the manner before related; and to this day, June 1813, the patient has suffered no relapse of the disease.-Collections from the Unpub- 
